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A continuous & robust decrease in aerosol optical depth

2

(a)

(b)

0.0142 decade 1

0.0151 decade 1

0.0104 decade 1

2003ï2020 Decadal trends of Aqua MODIS AOD at 550 nm
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How did this monotonic decrease in aerosol affect the 

macrophysical and microphysical properties of marine 

boundary layer clouds and hence the surface 

shortwave irradiance in this region? 



Approach
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Approach

ÅDecadal trend analysis of 18-year (2003ï2020) monthly data 

ÅMann-Kendall test for statistically significant trends 

Dataset and variables 

Aerosol, clouds, and radiation 

Å CERES EBAF Ed4.1 surface shortwave radiation flux 

Å Aqua MODIS aerosol optical depth at 550 nm

Å CERES MODIS SSF Level 3 low cloud (heights below 700hPa) properties 

Meteorology

ÅOISST v2 sea surface temperature

ÅRSS total precipitable water 

ÅERA-5 mean sea level pressure, 500-hPa geopotential height, and 10-m wind 

ÅNOAA CPC North Atlantic Oscillation index



Changes in low cloud macrophysical properties
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(a) (b)[ 3.9, 1.0] [ 2.4, 0.25]

Cloud fraction and optical thickness are primary drivers of the 

cloud radiative effect 



Changes in low cloud microphysical properties
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[ 12.8, 9.55]

[ 23.3, 3.18]

[ 0.082, 0.837]

ÅPervasive trends in droplet effective radius and number 

concentration with limited changes in liquid water path

ÅSignificant changes in cloud microphysics: 
Åabsent from MayïAugust when the magnitude of 

decreasing trends in aerosol optical depth is greatest

Åpresent from OctoberïMarch when limited significant 

trends in aerosol optical depth is observed


